Interleukin 2 counteracts the inhibition of cytotoxic T lymphocytes by cholera toxin in vitro and in vivo.
Cholera toxin irreversibly activates a 43-kDa guanosine triphosphate (GTP)-binding protein by adenosine diphosphate ribosylation, resulting in activation of adenylate cyclase and increased intracellular levels of cyclic adenosine monophosphate (cAMP). Because increases in intracellular cAMP inhibit interleukin 2 (IL 2) expression and cytotoxic T lymphocyte (CTL) generation and function in vitro and in vivo, we hypothesized that IL 2 may counteract the inhibition of CTL by cholera toxin. Activated CTL treated with IL 2 were protected from the inhibitory effects of cholera toxin. IL 2 also counteracted the inhibitory effect of cholera toxin on steady-state levels of CTL-specific serine esterase mRNA. Given the putative role of serine esterase for in vitro generated CTL effector activity, these results may account for recovery of CTL activity. Although IL 2 restored CTL function and serine esterase transcription, it did not block cholera toxin-catalyzed ribosylation of the 43-kDa GTP-binding protein, nor did it prevent the accumulation of intracellular levels of cAMP. In vivo, C57BL/6 mice challenged with the allogeneic tumor P815 had suppressed CTL function when cholera toxin was administered. These cholera toxin-treated mice died of tumor overgrowth, whereas untreated mice rejected the allogeneic tumor. Co-treatment of alloimmunized mice with cholera toxin and IL 2 prevented death from tumor overgrowth and restored CTL function; 67% of these mice survived. These data provide evidence that IL 2 acts in CTL through a mechanism independent of cholera toxin-sensitive GTP-binding protein in vitro and in vivo, despite elevated intracellular cAMP levels.